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PRINCIPAL  INVESTIGATOR:  C.  R.  Woese 

TITLE:  THERMOPHILIC  BACTERIA:  THEIR  RELATIONSHIPS  TO  OTHER  BACTERIA 
AND  ROLE  IN  ARCHAEBACTERIAL  AND  EUBACTERIAL  EVOLUTION 

1.  Project  Goals 

-  The  main  goal  of  the  present  study  is  to  examine  what  effect  the  thermophilic  condi¬ 
tion  had  on  the  early  evolution  of  the  cell  and,  specifically,  to  identify  any  possible  molec¬ 
ular  constraints  this  condition  placed  on  the  ribosomal  RNA. 

2.  Progress  and  Plans  for  Third  Year 
a.  Progress 

During  the  past  year  we  have  characterized  the  16S  ribosomal  RNAs  from  several 
novel  thermophilic  isolates  provided  by  Prof.  Karl  Stetter  in  addition  to  isolates  from  vari¬ 
ous  other  sources.  The  rRNA  has  been  directly  sequenced  by  the  dideoxy  termination 
method  using  reverse  transcriptase  and  primers  designed  specifically  for  the  16S  rRNA 
molecule. 

The  thermophiles  examined  have  been  isolated  from  a  wide  variety  of  thermophilic 
niches  in  sources  geographically  removed  from  one  another  (e.g.  the  Red  Sea,  Indonesia, 

Azores,  deep  sea  vents).  Although  isolated  from  varied  and  distinct  thermophilic  habitats, 
the  new  bacterial  strains  are  generally  representative  of  previously  defined  phylogenetic 
groups.  This  agrees  with  our  earlier  observation  that  there  appears  to  be  relatively  limited 
phylogenetic  diversity  in  thermophilic  niches,  as  determined  from  the  organisms  thus  far 
isolated  from  these  environments. 

One  extreme  thermophile  studied,  "Pyrococcus,"  which  grows  at  temperatures  exceed-  ^ 
ing  100°  C,  was  found  to  be  a  close  relative  of  the  previously  characterized  species  Ther-  ^  C  ^ 
mococcus  celer.  ) 

Another  thermophile  under  investigation,  Acidianus  infernus,  has  the  capability  of  util¬ 
izing  sulfur  by  two  different  metabolic  pathways:  anaerobically  by  the  reduction  of  sulfur 
compounds  or  aerobically  by  the  oxidation  of  elemental  sulfur.  The  rRNA  sequence  data 
identifies  this  organism  as  a  member  of  the  genus  Sulfolobus. 

Several  of  the  new  isolates  group  phylogenetically  with  the  previously  characterized 
eubacterium  Thermotoga  maritima,  further  defining  this  deep  branching  genus.  Two  of  the 
thermophiles  examined,  YSRA  and  KC4,  are  also  deep  branching  eubacteria  although  there 
is  no  specific  relationship  to  T.  maritima.  Thus,  the  deepest  branching  representatives  of 
the  eubacterial  kingdom  (yet  known)  are,  without  exception,  thermophilic,  which  is  also  the 


